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tt Children’s Medical Center Dallas, the arterial switch
operation is routinely performed with bicaval cannula-
ion, continuous cardiopulmonary bypass (CPB), and mod-
rate hypothermia of 25 to 28°C. Methylprednisolone (10
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oi:10.1053/j.optechstcvs.2009.11.003g/kg IV) is administered 8 to 12 hours preoperatively. A pH
tat strategy is typically employed with a hematocrit target of
5%. Phentolamine (0.2 g/kg) is administered for [alpha]-
drenergic blockade after initiating CPB. Flow rates vary be-
ween 150 and 200 mL/kg/min at normothermia, and 75 and
25 mL/kg/min at hypothermia. Cerebral and flank near-
nfrared spectroscopy indices are monitored routinely and
sed (in addition to continuous blood gas analysis) to assess
he adequacy of perfusion. Associated intracardiac defects
xcept for the atrial septal defect, which facilitates venting of
he left heart, are typically repaired before the coronary trans-
er portion of this operation.
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318 J.M. ForbessOperative TechniqueFigure 1 (A) Arterial cannulation
is performed in the most distal
ascending aorta, or the proximal
aortic arch. Selective bicaval can-
nulation is performed in patients
approaching 2 kg body weight.
In smaller patients, a cannula
can initially be introduced supe-
riorly in the right atrium and
then directed into the superior
vena cava. After initiating CPB,
the ductus arteriosus is divided
between adventitial purse-string
sutures of 5-0 Prolene. A metal
clip may be added to the aortic
stump for added security. The
pulmonary arteries are aggres-
sively mobilized beyond the pri-
mary lobar branches. The left re-
current laryngeal nerve and both
phrenic nerves are identified
and preserved during these ma-
neuvers. (B) Before CPB, coro-
nary button recipient sites are
carefully chosen and marked
with 7-0 Prolene marking su-
tures. The dashed lines show
proposed incision sites for tran-
section of the main pulmonary ar-
tery, and for creation of medially
basedflaps to receive thecoronary
buttons. Ao  aorta; LPA  left
pulmonary artery; MPA  main
pulmonary artery; RPA  right
pulmonary artery.
The arterial switch operation 319Figure 2 After standard single-dose antegrade blood-buffered cardioplegic arrest, a left ventricular vent is usually placed
via the left atrium just anterior to the right-sided pulmonary veins. The aorta is transected approximately 1 cm above
the coronary ostia. The coronary ostia are carefully examined to confirm the preoperative diagnosis of coronary
anatomy. “Usual” coronaries for D-transposition are shown. These coronaries are sharply harvested, which removes the
bulk of aortic wall from these two sinuses. A border of approximately 1 mm of aortic wall remains for neo-pulmonary
artery patch reconstruction. The proximal coronaries are further mobilized with electrocautery (on very low setting)
while assessing their ability to reach the area of the previously marked coronary recipient sites.
320 J.M. ForbessFigure 3 (A) Medially based flaps are created on the proximal
main pulmonary artery, as shown. Suturing is performed with
wider bites on the coronary button than on the main pulmonary
artery. This allows the coronary buttons to assume a more conical
shape. (B) The medially based flap allows for coronary transfer
with less rotation, in the vertical axis, as the pulmonary artery
wall comes out to “meet” the button as it is turned toward the
neo-aorta. Ao  aorta; LCA  left coronary artery; MPA 
main pulmonary artery.
The arterial switch operation 321Figure 4 The medially based flap technique becomes more important in several coronary patterns, which were previ-
ously considered to be high risk. In this figure, the left coronary is seen emerging adjacent to the right coronary from
the right posterior-facing sinus. These ostia can become so closely associated as to become a “double barrel.” It is our
practice to separate these ostia if at all possible, as shown. The left coronary is transferred to the recipient site, which
should, in this case, have a generous medially based flap created to minimize rotation.
322 J.M. ForbessFigure 5 (A) In the case of an intramural left coronary, with ostium in the right posterior facing sinus, a variation of our
usual technique is utilized. The posterior commissure of the pulmonary valve is mobilized from the aortic wall with fine
scissors. This mobilization continues in a caudal direction several millimeters beyond the anticipated intramural course
of the coronary. A rather elongated button is then harvested, which necessarily includes the ostium from the right sinus,
as well as the external, and possibly deceptive, “emergence” from an apparently normal location in the left sinus. (B) At
times, this left coronary ostium in the right sinus is overtly stenotic. If this is the case, a short portion of the ostium is
carefully “unroofed.” LCA  left coronary artery.
The arterial switch operation 323Figure 5 (Continued) (C) The button containing the intramural left coronary is rotated 90° from a transverse lie to a
vertical position and then implanted into a recipient site with the usual medially based flap. When completed, this
technique achieves an undistorted pathway from the coronary ostium, down the intramural course, and into the left
main coronary artery beyond.
324 J.M. ForbessFigure 6 (A) The LeCompte ma-
neuver is performed after the
completion of the coronary trans-
fers. This maneuver is generally
avoided in cases of side-by-side
great vessels. The proximal neo-
aorta is anastomosed to the distal
ascending aorta with a running
suture. (B)Horizontalmattresssu-
tures are placed at the corner
points, where the coronary but-
tons join this anastomosis. The
anastomosis is examined later-
ally and posteriorly. Before re-
moval of the cross-clamp, addi-
tional mattress sutures are
placed at any “gaps” or other ir-
regularities, to avoid potential
bleeding once the cross-clamp is
removed (below). Ao.  aorta;
MPAmain pulmonary artery.
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The arterial switch operation 325he patient weans from cardiopulmonary bypass with a left
trial catheter placed via the former left ventricular vent site.
wo right atrial catheters are placed via the appendage. Chest
ube and pacing wire placement is routine. A 10-Fr perito-
eal drain is placed via a small incision in the peritoneum
verlying the liver.
onclusions
ver the past several decades, the arterial switch operation
as established itself as one of the most successful applica-
ions of meticulous surgical technique to critical neonatal
eart disease. The impact of coronary artery pattern on arte-
igure 7 (A) After neo-aortic recon-
truction, the atrial septal defect and
he right atrium are closed. The heart
s de-aired via the aortic root, and the
ross-clamp is removed. A vent is
laced across the tricuspid valve via
he right atrial appendage and placed
o gentle cardiotomy suction. This al-
ows good exposure during the neo-
ulmonary artery reconstruction. A
antaloon-shaped patch of glutaral-
ehyde-fixed autologous pericardium
r cryopreserved pulmonary ho-
ograft is sutured in place during re-
arming. The proximal neo-pulmo-
ary artery is anastomosed to the
entral pulmonary artery ostium with
running suture. Care should be
aken, particularly on the right side of
his anastomosis, that the patch is not
oo long. This can result in distortion
nd subsequent stenosis of the proxi-
al branch pulmonary artery. (B) In
he case of an intramural left coronary
rtery from the right sinus, the patch
s oval rather than pantaloon-shaped,
nd the posterior commissure of the
eo-pulmonary valve is carefully re-
uspended to the patch. a.  artery;
V  tricuspid valve.ial switch outcomes is still debated in the literature. A recenteta-analysis found that intramural and single coronary ar-
ery patterns still increase surgical risk.1 We feel that the use
f open coronary artery harvest, in conjunction with the rou-
ine use of medially based flaps at the coronary implant sites,
ontributes to optimal outcomes for patients with coronary
atterns that were previously thought to carry higher surgical
isk. This versatile strategy allows complex coronary variants
o be managed with only minor modifications of the usual
echnique.
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